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In the January 1975 issue of Popular Electronics, MITS, short for Micro 
Instrumentation and Telemetry Systems, a small computer company in Albequerque, New 
Mexico, announced the Altair, a computer small enough to sit on a desktop, powerful 
enough to support high level language programming, and that you could build for only S420. 
The Altair, aimed at a "hobby" market, was followed by other small systems, marketed to 
less specialized audiences of small businessmen and curious householders. By 1977, Radio 
Shack had announced its TRS-80, a full size "turnkey" computer system that you could buy 
a your local store for $100 down and that would arrive fully assembled for $S99. It was a 
year in which it was estimated that 30 million American families had stereo systems that 
cost that much. Computers were now no longer the exclusive property of big business, big 
banks, research laboratories, and electronic buffs who knew where to scrounge for used 
parts with the help of inside industry contacts. 



FWe y«ars l»v« p»sed since tfae m»mamBaL.9i Um Mtuf tad tbef« h»s been 
« ki ^ con^uter bitytsg in Ameriea. kil9?9^ Wat^ Sweet Jowgwi^ carried the estimate 
that there were apirrexte^tety fMJM ^nMai et*^*r sf^mx w American hoincs. 
Most estimates are lower, to: ^Mm^ eer«M)f Ins ^ %eres. With the presence of 
that much hardware has come a let of rhetoric aboiH a pcrsMia} computer revolution. 
Most of the talk, both from the companies that are mfketmf ikm ma^nes and from those 
who claim to be the iMst visionary spokesn»ft for the p^^ «^ are buying them, is 
about all of the thii^ that the computer can do for ywt, Uke tea^ fwt French verbs or 
elementary algebra, help you with income tax and bousdidd RMnafement. 

Given that industry, advertising, and con^uter Utopians have introduced people 
to personal computers the way one mifiht have intr^uced Al^in to his lamp, it is not 
surprising that evaluations of the importance of personal computers for society and for the 
individual, take performance as their starting point. For exan^e, on May 14, 1979, the Wall 
Street Journal reported on its own little "evaluation ej^rimenu" The paper had drafted 
One of its staff reporters, Mitchell Lynch, into the ranks of the home computer revolution. 
It presented him with a TRS-80 and told him to take it home. His assignment was to 
report back six months later on what it had been like. Lynch's story ran under the header: 
"Computer Error: Trying to Use One in Your Own Home. . . Our Man Finds that he 
Can't Get It to Do Tax, Other Jobs-." 
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The article itself Is a Pilgrirti'li Progress of little progress. This Everyman had 
a lot of trouble. 

I got a spiffy SS^ home computer f6r Chriitiiias. And it stopped playing 
blackjack with me by New Year's Day, asked me "WHAT?" about 1,438 
tiihes by Geftrgfe WasWnetftih'rbMhdily, and J^ 
resurrected itself by Easter. 

I thought it would straighten out the family budget; it didn't. The ads 
said H Would felp eWeatef th«1etds; it hasn't. Certiinly it wouW do my 
tax returns; it can't. At least it would teach me how to prepare those 
fifKy programs for cemp«tlifs| it AWt ^e*d, If I Wirv*t beieft Sssign^d 
to work with my computer, it would be gathering dust in my attic. 

By the end of his article, Lynch su«fested that the *lec1imealiy initiated" might like 
computers because they can rtakfe theW work: *tx|»erK%iythail people like i#fe have 
neither the technical training nor technical inclination to make a home computer strut its 
stuff." 



Over the past year and a half I hiV* beeh edndxittlhgain ethnofrapfttt 
investigation of the cultures and subcultures aritrurtd eoitptftatibm, looking at the 
relationships that people form with computers and with each other in the social worlds 
that grow up aroui# tlw madifws. Among the iubcuHwesfhaVeMstiidied is one that has 
grown up around personal computation, by which 1 mean hiving yotfr own computer in your 
own home. My sttidy of personal compotatteriiiegaW in BW iviiJh a questionnaire survey 
answered by 95 M^v^ England compttt^r hoHiyitls#i^^ from the roster of a hotne 
computer dub and s^setiption list of a ^riWofttl ««fcput*i' magazite) amd cont^^ 



ISli and 1979 wkh nmt^ M hmm gti mm^m»km,m^ M^^fefimf^aki. st^rpmrnd h<»ine 
cwnpulers.d) Twcniy-se%t«n of tiiese *«rr« df^vm tmm tkte Ji^m»k .ffoup jrf BjK||p«fideiits 
and the rest jdr*w« irom atfetr tftmees — for mm^lkm^iiisl^imim {jwttkttUrly to 
lepresent b<»th the W^t md ^ £ul j(»«st k«yb(|^kt 1^^ personal 

conqiuter "individualist," men aid won»n wi«> AWfi;|ttfSiraa^«Mpi^es but iaTIio don't like 
to .attend meeiii^ and wl» are ml msBiakt mksevimmMj^^ magazines. 

Tlie com]Miter hc^% worliil, lti» «^^r "t€«bMfiar^iiirt^ that around 

amateur radio and nodel caiitoading -- hk% a ft«dhsHiuAAftl|y mi^ j^uktlon. This ts 
reflected in my study. Fwtr immbm) Eesfoaded to jiy^liv^y. I «itt«iri«h^wo ff them ioii 
with three other women hd^hytstsk the iftt«Kvk«/^|^MMK»f i|i^atil|y' 

In the course of this work I have spdnm with ma^ feo{4e whose home 
computers do not collect dust in their attics even thew^ they arenot paid to persevere, 
and I find that the answer to the question in^tm. I, y«^« arii(^,|^MV the hell are 
{people doing with this tUb^r) is Aot simple. 

While it is true that most of the owne{SAof>9^jCfMip|t«i:s.jd«.^ technical 
expertise and/or inclinations,, my study indicates that w^t.draw!5-||«m,|^^ is 

not primarily what work it «fn do,(2) For althoi^ ihe^.M jB«Kh.|(# a»»«g hohbyists 
about making "stuff" for the computer to "str.«t",^wi«i*tou*#n,t|ie4|ht»i«*dic^str4 the 
tkermostats are among the most common, gadgets wrUA«OiibMtri%iNiES«aal coi^piiter 
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magazines) much of their energy and sense of engageinem is found in non-instr4imenl^ uses 
of the technology. In my questionnaire I asked: "What first allracied you t© oi»f!»pm,f rs?" 
More than half the respondents gave reasons thai were highly subjective. Twenty-six 
percent said that they were first attracted to computers by an appeal that was intellectual, 
aesthetic, or involved with the fun of "cognitive-play." They wrote of "puiile-solving," of 
"the elegance of using computer techniques to handle problems," of the "beauty of 
understanding a system at many levels of complexity." They described what they did with 
their home computers with metaphors like "mind stretching" awl "using the software to 
uriderstand my wetware." Another 26% wrote of reasons forgetting involved that seemed 
more emotional than intellectual. They wrote of the "^o-boost" or "sense of power" that 
comes from knowing how to run a computer, of the "presl^ige of b^iog a pioneer in a 
developing field," of the "feeling of control w^n^ I w«rk iit a safe «n^ronment of my own 
creation." 

The hobbyists who resporuied to my survey seemed ftmUiar with Lynch's brand 
of skepticism, with peopie who ask them what they do wi^K tbeir computers and who 
won't take "cognitive play" for an answer. David, a ntneteeo year old undergraduate at a 
small engineering school, put it this way: "People come over and see my compuier and 
they took at it, then they look at me, then they ask me what useful thing I do with it, i.e., 
does it wash floors, clean laundry or do my income tax — when 1 res|»ond no, they lose 
interest." David said that when he started out, he was attracted to the computer b^ause 



"{ 4il(«d Nie Mta of "im^iiv af ib4^^liavti«tmaif« m)tm^i>min ^ %m H MMm useM, l^e (f^Cftng 
ra»l ^mM'4iS^'ftm9mms '^"^^ «i amt^mr r«iw^^Atfl^g«^*%tt MMt ^ id^ Utin^ % iocs 

"think logically" and gave the pi«asttre of mikii^ something w^ork the way 
{ ^Ma«ft«i it UfL ^haviii^ leoner^^i^ %i^^a^t»n^ii^v('^fv^miir tar tHai 
game in«ie me feel comforiaUe, safe, sect of at lwnM.(3) 

David is i«»t alone. Thirteen fer^ewnt of ji^^ai^^tt^^ Like 

David they bepn liwm' reteiotiihip with tomq^ila^ job to 

do, a specific tasklbuitheyiMi^mK absorbed 1^'^^^%^ A 

fitll two thirds of nt^ survey sani^i^ either begait wifli or IIH^ 'liVtllf enied i^ with a 
primary interest in «Hut I irfiall call the ^sd)$(tetiv^^(»«|Mtleir^ i^%MfklXT vs a material 
for thinking ««i for fediflf. CM«*r^i tii urile^tm^^i^M^yfiBfllf^re^ «i4tH their home 
computers we must go beyoml the "performance criteria" of Uyneh^s article. 

tn previous >wo9k I l^ve written of the OM^Mier sslOfsdlMieh, tl«tt is, of the 
computer's ext^aordirary catpacHies as a projective ^r#eiif%^r'^t»Miiir «(n^ernsi6l) In 
Rorschach the individual ft presented withlMi ainfi%]SMite'^iM«Mtw. 'fjiiit^^^ computer'^ 
power as projective c<»fnes from its ambiguous st»ti«i 4h urtnjj^'ij^s It t$ ittt tfbj^^ct 
"betwBct aid*Btween." A machine thntoiKlMi'«m #iphi»#'^MiIi^p^ ^liiti man 
has alw*ys eonsndered umqtfely his. An ob|ett %H^w^ iliAt#llliitaKty th«t lias tfeWn 
aceof^j enough autonomy to make "blaming^ thlriM^IMtr'* • i«MiiH^liplae!» of ibtty life. 
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Afid part of the computer's power as projective comes from its irreducibility. As in the 
Rorschach whose inkblots suggest many shapes but commti themselves to none, the 
computer is difficult to capture by simple descriptions. We can say it is made of electrical 
circuits, but it doesn't have to be. A computer can be made (and several — for fun — 
have been made) of tinkertoys, and quite serious computers have been made using fluidic 
rather than electrical circuits. Although airplanes come in all shapes and can be described 
in all sorts of ways there is no conceptual problem in stating their essential function: they 
fly. Thre is no equally elegant compelling, or satisfying way of defining the computer. Of 
course, one could say that it computes, that it e;^ecutes programs. But this definition has 
an unsatisfying element of circularity. The execution of a program can be described on 
many levels: in terms of electronic events, machine level ir^tructions, high level language 
instructions, or through a structured diagram that represents the functioning of the 
program as a flow through a complex information system. There are no necessary one to 
one relationships between the elements on these levels of descriptions, a feature of 
computation which has led philosophers of mind to see the computer's hardware/software 
interplay as highly evocative of the irreducible realtionship bewteen brain and mind.(S) 
Sometimes people like to refuse the irreducibility of computation by asserting that no 
matter how complex the computational "product," a move in a chess game for example, "all 
the computer does is add." Of course in a certain sense this is correct. But saying the 
the computer "decided to move the Queen by adding" is a little bit like saying that Picasso 
"created Guernica by painting," by "making brushstrokes." Just as in theoretical 
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psydiology there is a ^enstcm b»fc«wwen ikx w&(M iraS Hie i^nnie, w txm m xmmptmt^m 

tiiere is a limsien bet^ween fe tecal sin^Mty ol Mm mM^^ ^^^i^^ 

procram and what one might call tlw ^tAa\ comptejKty ^ i»in w^mge when it is run. 

Tension between a bcal simplicity and a gbibij <»)in|ile«i^r in the woi4cing of the 
computer, the elusiveness of compulaptioml pnosna^ «rf df wmfh itescCTptwus of the 
computer's essential natum, all contribute 4» wifeiii* iw BWWpitter am ®f»mpi»ry 
"constructed object," a cultural object which dJliHWit fsx^ c«i apttwtend with very 
different descriptions and invest with very ttrtfewBit »l*ra«ite». h mvws idt iiKe 
computer's internal process, individuals project #»it ^meW mX mnA. In JescPiptions of 
the computer's powers, people express feelings about ^ir oswn mt^Bllectoil, social, and 
political power or their Isck. 

Looking at the computer as Rorschach, as a projective, puts the emphasis on 
aspects of the individual ~ from cognitive style to persowl (mm — that are revealed 
through behavior with the computer. But of courte, the oompif^r is more than a 
Rorschach. The Rorschach inkblots are evocative, revealing, but they stfty on the page. 
They do not enter the life of the individual. The computer does. It is a comtrwtive as 
well as a projective medium. Many of the people I met in my *tu# use computers 
metaphorically and symbolically. Their relaiionshiiK with their computers enter into their 
ways of thinking about other things ~ about politics, education, about thenwwNes. This 
essay is a window on the world of personal computation, most particularly onto the ways 



in which it serves as a medium for the construction of personal meanings. 

My survey and interviews with hobbyists suggest that although there is much 
overlap, the issues that are most involved with the "subjective computer" cluster into five 
major groupings. First, computation is used to work through a set of issues related to 
personal control and mastery. Second, there are issues relating to computation and 
identity, most frequently, using a relationship with personal computation to enhance self 
image. Third, computation is used as a way to work through issues of safety and 
transparency, often by using the computer to construct a slice of the world that is seen as 
understandable rather than obscure. Fourth, compulation and the articulation of political 
ideology. Althounh working through issues of control, identity, and the construction of 
"secure" aind understandable environments have implications for individuals' relationships 
with politics, here that link is more direct: a relationship with computation is used as a 
metaphor to think through ideas about an ideal social order. Finally, there is the issue of 
computation and alienation, trying to use a relationship with computation to restore a 
sense of wholeness that may be denied in ones work life. 

Control 

There is a compoliing tension between local simplicity and global complexity in the 
working of the computer and in the appreciation of a computer program. Locally, each step 
in a program is easy to understand; its effects are well defined. But the evolution of the 
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gldbal pattern is ohen not gfasp»^. Yo<j ate ifoaikif wi4Ji a s^ttmi liiat swfirtses. This 
play between simplicity and coo^xtty is among tlw mmy tlw^ l^ main programming a 
power rui medium Tor workii^ through issues related to persfMiM ceoiroL 

Depending on how the programmer brir^s the computer's loed simpiktly and global 
complexity into focus, he will have a particular expffienec of the mac^ne as controlled or 
baffling, even as controlling. Both levels are there, pi»opl« dn^fdiffereot patterns of 
selective attention to each of them. People hay* 4iffer«it l«ir«b of tolorance for 
temporary losses of control and end up with dtfferefttrelati<^s|i^ to control and power 
in their programming work. We see a first style ia Miehaeit m^ ^-f/^»mimr, n»w ? 
university professor, who describes himself a$ "having been a, computer hacke|;."(0} Michael 
was not in my sample of hobbyists. He has a terminal at home wtue^ links to a iarje time- 
sharing system, but when asked about home computers, he wineedjn diptaste^nd said that 
he "wouldn't touch the stuff, It's too simple." His case is a ce^trasti^,bacMrop for what 
I found to be a prevalent "hobbyist" style. 

Michael described his longtime fantasy that he could walk up to any program, 
however complex, and "fix it, bend it to my will." As he describe his intervention, he 
imitated the kind of hand gestures that a stage m^ician makes lowii|rds the hat before he 
pulls out the rabbit. Wiiards use spells, a powerful kind of local m^iic. Mtchafl's magic 
was local too. He described his "hacker's" approach to any pro^m as a search for the 
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"quick and dirty fix." For Michael, what was m©st thrilling about the experience of 
programming was related to using the program's flexibility (for him, defined as the 
poisifelHy of making a local fix) in a struggle to keep the whole under control, 

Michael's involvement was in a struggle with the program's complexity ~ what 
was most gripping for him was being on the edge between winning and losing. He 
described his experience of programming as walking a narrow line: make a local fix, stay 
aware of its potential to provoke unpredicted change or crash the system, test each 
system's flexibility to the MmH. For Michael, the narrow line has "holding power." For 
him, weekends at the terminal with little to eat and little or no rest were frequent as was 
the experience of not being able to leave the terminal while debugging a program, even 
when the obvious need was for sleep and looking at the whole in the morning instead of 
trying to "fix it" by looking at it line by line all night. For Michael, the urgency of these 
encounters was tied to his sense that in them he was grappling with a computational 
essence -- the struggle to exert control over global complexity by mastery of local 
simplicity. The mechanism embodied in the lines of code under his immediate scrutiny is 
always simple, determined, certain — but the whole constantly strains to escape the limit 
of his ability to "think of it all at once," to see the implkations of his actions on the 
larger system. And this is precisely what he finds so exciting. 

A second programmer. Bob, is also a computer professional, a microprocessor 
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«Mifleer who WMks*»U.day3«m.4b« 4wd«»a«ftt^^^ 

system. He has recently, lM*ata.««dU©flip«t«r^«Si«iRfer4is4«^ 

hrs leisure time to ju-Qgfamra^il. J^i^befeasior^i&Mkeir^llie^LftxaiviMfii^id'^fr^rtMffl^ 

that of a high risk venture, Bob likes it as a cbacee 4o be mc^H^te control. Although 

Bob works all day wiih com^uteris, his Jjui^ffigmifH^famA^is^MMiiti Iwtne Is not more 

of the same. He experiences his felaitwn»WpAoibeacBiipiler*«.flo*^^ 

the two settings. At work he JescEtbes jMKH^.i[^»M^t«f%a,fc«ca»$i^l$^^^^ e 

and over which he feels no ^aastepy^r oJwwisiitp: ^A^mm^wk^rldon piW^ttMg 

system; like they say, I'm a.cfg." AlMnie Jm 4M«k»^ iMi«Mu^ 

choosing, projects M4»sfeh^|^nwng» mickye and •D4afecJlltimibfMft:e«*tE«4. ^Mety««er^es 

the home proiecis as a kind of xoinpensaiion. for t ^^^a^MMOM^^f kit jA. He obs^ves 

that he works roost intensively oft has home systeww*«i lis. tMl«,«isii(wifk^>i^^ 

give him the feeling that "wmebody else patceJiedctlwm^, «ii«;»' tiid JH^ken he feels 

furthest away from any understanding of "how the MtwteiMiig iiksmfiv^t" 

Michael and Bob have very different senses abttt^^^iMhsteisfCMSt^sttisfytRgtbout 
programming. These translate into different cb«cessof|w<ifBim,,i«M»5*ffe#€nt*e^ 
programming language and l^vel to program at, »nd^lla»«t%«t*i#4»ati*elii^ 
different computational values and aesthetics. Michael* Iik«sitos4worici«n4«rge,^^ihoosto«t 
of control" projects. Bob likes to work on very precisely defined ones. Michael finds 
documentation a burdensome and unwejcome .««i^uaml ^itkimmrs s^temiefttaUon, he 
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likes to have a clear, unambiguous record of whal he has mastered. Much of his sens<e of 
power over the program derives from its precise specificatiorts and from his attempts to 
continually enlarge the sphere of the program's local simplicity. 

Bob has programmed in five "high level" computer languages (FORTRAN, 

COBOL, PASCAL, APL, and BASIC) and has a home system v/hich allows him to use BASIC 

and PASCAL. But when he works at home and can do what he pleases. Bob prefers to 

write in assembly language. He does not justify this preference in instrumental terms (he 

does not speak of speed or effectiveness), but in frankly subjective ones. For Bob, 

assembler means the possibility of building an environment in which he feels safe and in 

controL 

I prefer working in assembler even though its more cumbersome. It gives 
mc a more direct line into what is happening in the computer. When I'm 
in assembler, I'm in control. I don't really feel at ease if I don't have the 
source code. It means that I am toe much oiit of touch with what is 
going on in the machine. I do everything in assembler — I really like the 
feeling of proving to myself that 1 can optimize better that any dumb 
compiler. 

Like Bob, other hobbyists have built their computers from kits and many 

continue to work as close to the machine as possible, preferring assembly language to 

higher level language and in many cases even preferring to write their own assemblers 

rather than using commercially available ones. Two thirds of the hobbyists in my survey 

were like Bob in their preference for using assembly language at home and 80X of those 

who preferred assembler were again like Bob in that they justified this choice in affective 
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tifinis. Whereas "hielicf tev^ iai>|«M^ iyf«f* sfwie »Ml tiM eo^live |»i«atttr«s of 
"^eUeM sol^ntig" Mkrf '^o^es,* ilMSe wlw w«r« ewMwH ti t* m«Ry*r fca4 » m«r« 
emetioMlly charged tai^iag* (Wti^i^ akoMtt^^ CM^>^ierX7) And the 

feeltnss tliey exfNressMl were peUrtxed areiMid the inue (rf centre): "It's a C»d*like 
feeltng of creatine my own wtiverae wtih iis wtm fkffnai la««. Mff* IcaR be safef 

Hobbyist profraimeers seem to mea* d^fiMreM tMm^ ifdkMi they say that 
machine language programmiiig "puts tlwrn in centroL" twr vm»t the reference seems 
objective: they are talking ^ont what they cm iwJb the madwne Afc Given the primitive 
higher level languages av^^ on t^y*s persewit ciiwpiiU»i mMhiJw twil ^ograiMHng 
seems to them the best iiatrwiental solution. For elh«rs, the tsme is mwe subjective. 
Ma«y hobbyists who said ihey fcit uneasy w^ sysl^ww j^SfrMH^^er whid» they didn't 
have the source ^ode also admitted to, never ioekiflgalthf Kstn^s.^thf^y felt they had to 
have. Having access to the code was symfaelifc In maty ^j^psi^ %f)n, apparent that macMne 
language programnung was v<Mued not for control over a prefrimwim treduci. but because 
the act of doing it was pleasing in itself. It meaM that the pureii^ammer was writing 
instructions that act directly on the machine, not TwriMim on top oT somebody elses 
interpreter. Many hobbyists are programmers whose retattenshipe iMth computation at 
work means sharing the machine with countless and namdeft ethers, in personal 
computation they see a chasce te be alone. Haviac tfcs seiNiee mm:'» a w»y M adittevifi« 
ilidef^ndenee. And some of the power belund tbe im ^'l^il^-i»:mii<y«>e ia^iNK>'i^y ' 
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be the image of working on a machine over which you have full possession. U comes to 
you virgin. Finally, there is the issue of asserlii^ conlrd over an inferior. Bob, like many 
of the other hobbyists I spoke with, is a middle level worker in the computer industry. He 
does not feel very good about the importance of his job. "Provi^^ that I am better than 
any dumb compiler," may make him feel more important. At work, he is an inferior 
position in relation not only to other people but to the machine. His time on it is 
scheduled to the minute. At home he is In charge. 

Identity 

Today's hobbyists may buy computers for what they think they can do with them, 
but learning about the computer, about how it works and about how to program it, usually 
becomes much more important than what it is being programmed for. In achieving a sense 
of mastery of the computer, in learning to program, in learning about the computer's 
"innards," people are learning to see themselves differently. Among other things, they are 
learning to see themselves as "the kind of people who can do science and math." This was 
most striking for hobbyists who had once gotten "scared out of science." 

Barry is twenty eight years old, an electronics technician at a large research 
laboratory. He went to college for two years, hoping to be an engineer, then dropped out 
and went to technical school. He has always loved to tinker with machines and build 
things. His current job is to calibrate and repair instruments and he is very happy with it 



16 



bec«»e 1«e gets « ehMm "U «wHc wi « IM of ^«tMi^ ii^pMfnlt.*' t«A 1^ <»m« to His 

cap«bl« of "vi^at is redly mqMitMt ill scmictf 

Ever sine* I was « cMM i ^ny^liii Ml tutiiiftt^ »ei«tie«, b^ i n«v«T 
had the opportunity or the passion to go back tni fimsh coit«g« uid get a 
reat dogre» in scwwcfc i ioii^ #iitk f <k##^ fi<ift » tfel t iwiwi f got afl 
D's in mathemaiics. I have a mere pradied Nmd. 

Five years ago, Barry bought i pregrwwiilM* t^i^AMer Mitf stirted ^ *^ 

around with it and with numbers (he way I have never ^en able to fool around before." 

To hear him tell it, numbers stopped being theoretical, they became practical and j^iyfiil 

and "It seemed naturat to start working wiih c#iii|ni{«r« is »^ «s i twald.* IV^n the 

cstmiator and the computer ii»de nwnbers seem ecmcf«#f!, ift6MM#By« became like him" 

and Earry felt an access t« i kind of thinking tfni it« MM il^iyt lilt "ei»nUitt}tton«Hy* 

shut out of: 

I guess i became interested in ati of this (wilh t swe«^f% hand c^sture 
towards the computer) about two years ago: I certainly wasn't aware in 
vi4«at difectfon it was going fe JciAl^^ I'm it i^si^Mw, when r look 
back on history, I've seen all kinds of changes occur in me. I know these 
changes vwiW not have oceu»t«a if T'iif'{^t'|o«#irMt^^*m aSI^ to 
do an analytical type of thinking that I never codd do before. I always 
had a great deal of difficulty with mathematics in college which is why 1 
never became an engineer. I just could not seem to discipline my mind 
enough t« break mathemaiics do^#fr to ^i' ^^i)|^ent-p^^^ put it 
together and do it. I think if I had a chance to do it over again, and had 
«he tool at my dtsfosal, I «hiflk i cooM ifte H Mi%ito«iie more, ^^f^ 
I have the passion or the desire to be an engineer now. Eut when I w»s a 
kid, that w» i^j^s the answer to vvKat kimiW^|i^ r^^iMited to Have. 

B»rry claims to have "grown out of" his aspiration to be an engineer. H« 6ay« 
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he doesn't keep engineering as a pipe dream or (hiidc of his Mnqiuter skills as soreethins 

that could make it real. In terms of his career plans, nothing hay changed. But « lot hus 

changed. Barry has always thought of hiimelf as a bundle of aptitudes and ineptitudes that 

define him as the kind of person who can do cettain things and cannot do others. Working 

with the computer has made him reconsider his categories: 

I couldn't do the hard math and so I ended up, what I think I am is 
basically a technician, a practical-type, skilled w6rker,..but I'm doing 
mathematics now that 1 couldn't do in high school, statistical and 
analytical.. I'll pick up the calculator, and if I don't know how to do it I'll 
pUy with th^t calculator a few m^«s and ficur« it out. it's nbt so much 
that the calculator does a particular calculation, but you do so many, have 
so much contact with the numbers and the results and bow it all comes 
out that you start to see things differently. Now, I'm really getting this 
problem area of mathematics wnd(»r control and I can see what ] need to 
learn._And 1 can see that I am going to get it out of the computer... 

I really couldn't tell you what sort of thing I'm going to be doing with the 
computer in six months, it u^d to b« th«i4 .C9uld tell you exactly what 
I'd be thinking about in six months. But the thing with this, the computer, 
is that th« deeper y^u get into it thef9^ ^ way an individual can say 
what he'll be doing in six months, what I'm going to be doing. But I 
honestly feel that it's gonna be great. And th^'s one h«|l of a thing. 

For Barry, the world has always been divided between the people who think 
they know what they'll be thinking in six months and those who don't. And in his mind, 
his home computer has gotten him across the line and "that's one hell of a thing." For 
Barry, part of what it means to have crossed the line is to start to call the line into 
question. He has begun to think that people might be different if learning were different. 
When he was in school, his inability to do the kind of mathematics he had "respect" for 
turned him off to learning. The computer put learning in a concrete form that he could 
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(MTlaici^ie m: "Wken I iwnte m s^oMer } fari t>»^ Jw mitB w ati es mmw^ imds." Me bas 
tlire« ciiiidne«), iIm>s itttifi^ ^mm tieir »«ai eak«k<iwr% «i>d «iic«w^[«s tkem le "mess 
aro^ wtih Uie eoMfH^ec" H ksow t^ tm f«WK limiii^ ^ sanr^i^ieiRS i litd avNl i 
would Kke ifcefn to k»«« a Metier start dun I did."! §m fawy, tiw «0t^^«T reptvserits a 
t»etter start, not because it wilt teach kh chiUf«« a f»rtk«rt^«r st^ieet but because it 
tftugiu Um "not to be afisid ol learimif ." 

Personal C9mf^m% 9m certaMy not ti» mk^ MIA^ thai pso^ «»e to enbance 
their sense of ideniiiy. fm tiie vast majority ^ lAimm suFweyei^ "hoblwes" have always 
been a way of life. MmmA mmety fmrcmA of #w« lM# t»8«i i^ wef« (HFesetMly invoked in 
a hobby other than contputatWn, most usually in Motber "teelwical" bo^by, such as 
photography, ham radio, or nwdet raMroading. f¥teei» fer-«ent of rt» hobbyists surveyed 
were using their coi»v«ters to "augment" their part«i|»tMm in auotlwf hobby, for example, 
using it to keep an inventoi^ on motorcycle parts, fi^e oyt tde^ eomiNression ratios for 
racing cars, interface with amateur radio equipment. For tMriy-mie perceni of them, a 
computer at home had replaced another hobby. People spoke of the^ abandonned hobbies 
as "good experiences" that had increased their confidence in their aiiitity to think through 
problems and bring projects to completion. But in our day and time there are several ways 
in which a computer hobby can be special. People spoke about their "switch to the 
computer" as making them part of something that was growing and that the society at 
large "really cared about." Cregory is in his m«Horttes, has worked as a salesman in the 
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eUcironics indusiry for all of his workir^ l^e. Fdr lv«e yeart, bis c«ii^uter shared sp«c« 

in his study wiih an elaborate model railroad system. A year and a half before I met him 

he had bought a new hard cofiy prir^er and a gr^ics j^twF. In the overcrowding that 

followed, the trains had finally found » their way to tt«fafe in iw basement. 

Nobody ever really paid attention to my model railroad stuff, althouch a 
tot of the circuitry that I did there was just as complex as what I'm doing 
now with my c^mfHtfe^^JMit p««^iwett|d J»§k «t it: >aMli they would say 
"that's cute." The computer is my own thing, but it's part of the real 
world loo. And if my kki be«oinM g«ed «i>^4t will iiMtK somethti^. 

Different people have different senses of what the computer is allowing them to 
become a part of. For some, like Gregory, having a computer and "getting good at it" 
means crossing a frontier that separates "tinkering" from "real technology." The world 
sees their computer hobby as serious (several commented that friends and neighbors hardly 
even look at it as a "hobby," as though the word were reserved for frivolities) and they 
start to see themselves that way too. These people may have technical educations, but 
they often feel that they have never been part of what was most exciting and important in 
the scientific and technical cultures. Working with computers, even small computers, feels 
technologically "avant garde." A much smaller group of hobbyists (but a group whose 
numbe|^s,«an be expected to grow in the years ahead as personal computers become more 
accessible to the non specialist) have always felt completely left out of the scientific and 
technical worlds. For them, owning a computer means crossing the "Two Cultures" divide. 

Alan, » twenty-^nine year old high-school French teacher who describes himself 
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as having "a \^m iXim mik iTI&-W i^t ikm^iBhk km "^mm^tm^ 



Sl^€flQ0« 



After S^iR^ wfcen I urns in frwto scto«j aM# tktm m immr Wt^,Hvert 
was ail thai fuss, aU the kids wh'S were good m matb got to be in special 
dasses. fUdteu wwre- gowif ? ^Kf,jmm-A9im$. t»|»:'t»:"tt^- i woe nc 0»d^)MTS 
about thills. ScieMists seemed to be in diarfe W aH tbat. 



AUr majored ia Prench ("It WW easy foy wtK-wy. mniito i mi(mm11itim MiiA n awl took \^ 
carpentry as a hdifay. Awd^^fcav^ fa« was fawd i« y^Um^pmtifkitmt'^km sei«s« <^ mt 
being able to do iiHeilectaal thii^, wMch in his i«m«i mcwNt not bei««. aU« to "do anythrng 
technical." If when he bought his cakulator, Bif ry cro»»d » Im uphich w«a«t to him that 
he had become a person who co«ld expect chanft and em^tmeiii m lis iirtelbct«ai Me, for 
Alan, the TRS-80 helped hiro cross a line to b)KO«iw a iWHiAm' el * Mftv^mi. culture, a 
culture of "powerful people." 

For Barry, Alan, Gregory, relationships with coroputatioa have enhanced self 
image. There is another way in which working with a co«Aput«r can inffoe^iwe an 
individuals' sense of identity. This is by providing metaphors for tht^ii^ about oneself. 1 
met many hobbyists who were fascinated by the idea of somi^y beiws a^e to trace out 
the complex relationships of electronic events, machine and assenAly JiRfiiafe instructions, 
and higher level language commands within the con^ter. The intage of these many levels 
of intelligence built one on lop of another provoked reflectio«s on how people might work, 
about how they might be like machines or not lik* machines. Sowe of this informal 
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epislemology was implicil, for example in commenls abaut "using the computer's software 
to think about my wetware." And sometimes, although less frequently, the issue beeame 
quite explicit. Conversations that began in discussions of household "robotics" projects, 
like a plan to build an energy monitoring system led into discussions of how someday it 
would be necessary to build programs that could better represent the system's knowledge 
to itself, and from there into epistemological reveries: Were these the kinds of self 
representing programs that ran inside of peoples' heads? Do people have different kinds of 
self representation programs for representing different kinds of knowledge, like the 
knowledge of a dream and the knowledge of being awake. What kind of self- 
representation program could allow us to think about and then forget our dreams? 

Ideas about computers, about how they work, about what they can and cannot 
do, were used to assert and sometimes to elaborate ideas about people. In some cases the 
computer experience left people feeling that men and machines are both rule driven, that 
people work on programs, that intelligence is "more and more complexity, all piled up." 
Hobbyists are very limited in the amounts of memory that they have in their computers, 
and "having infinite amounts of memory" at ones disposal was a recurrent image for what 
would be needed to make a computer that would be a true artificial intelligence. But many 
of the hobbyists with whom I spoke had a very different reaction to the ptospccl of 
machine intelligence and the question of the relationship between man and mechanism. 
Their brush with computation led them to reflections on the "ineffable" in people, or as 
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of» p«t U: "¥o« ^n^i ptt s s|nrk ol t»{« itil« a eotn|iii««r, yo« traw 1i»w atf th«s« programs 
laUunit to ©«H other, hm ywi toM tl«nir to tfo if. fid i^ mi ymiam't fttvt a spirk of 
li£e;.TIiat spark of life, wett, that mmi be Co4" 

^ttMtne Safe Wmlds 

Deseriptiofls of what it is like to work with yowf own «»tt^tft*r fr«iiaerit{y osed th* 
wwld "safe." People talM »ho« feefi^ saf* and seeori^ in tto #w^W thoy Ht* biriil with 
thwr home comptiierf, a worW wh*re there were few sorprisot «fki things «R«in't ehar»ge 
unless you wanted^ them to. Gf course, there was imieh talk of proUcms, of fatsr starts, 
of frust rations. There are "hags* in hardware tDtt iiiF pfognms. Tttmi^ioi/t work; thirds 
go wrong. But bugs, with time, become "known" bugs. For joe, an iRswraiKe salesman in a 
small North California suburb who owns a seeomi imt Cofmio^ore FEt "Hfith a lot of 
hardware proWems," they become almost like "friends*! "And theiry^ torn the machine 
on, and you systematically check for your 'old friends,* Mid t swear, ffcidine them there has 
a eer tun reassuring element." 

Fred sells electronics components for i fart* eUttifwfe siipply house. He 
narrowly escaped starvation in a prisoner of war drop dering WMd War U and from that 
experience he says that he took "a sense of optin^m.** "i ntean, if there is sotnething Wit 
there and you want to do it„ Do it, understand it, act," f red bs^ttied to live thai way. 
H#t$ active in local politics; he keeps op with the news; lie #¥Wit ttftters to the editor 
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of his town rrewspaper. He bought his TRS-80 of» an impulse because "it didn't seem that 

you would be able to understand American society any more Without being involved with 

computers. When it comes to workrng with his computer, he wints to know "how things 

work." 

"i live in an economy, and I don't understand how things are happening. I 
watch the energy crisis; 1 don't understand why it is happening that way. 
I drive a car, and I don't really understand how the car works. I have 
this beautiful couch, and I don't realty know how the cloth on it is made. 
People used to understand more about how things worked. We live in a 
world where we don't know anything about anything. I don't want that 
to happen with the computer, i want to knew exactly how things work. 
If not, I'm going to pass down this confused feeling to my children. And 
they wiH he afraid of the world: 

When hobbyists like Fred spoke about "wanting to know exactly how things 

work" they were usually talking about a relationship with computation where they could 

think in terms of understanding "everything." The desire for this very particular kind of 

understanding was often framed in terms of wanting to know how a system is built up 

from level to level. Fred for example, expressed sharp frustration at the gaps in his ability 

to follow the system through. 

There is a big gap in my own mind between the fact that an electrical 
circuit can be on or off and th«> binary nttnAersystem...and again from 
there to the BASIC language. I've got to understand all of that. I'm 
trying to narrow this thing down So I can follow the continuum which I 
can't at this moment. I'm going to the users group meetings and talking to 
people and reading books ant some of It Is hilpiinig but I am realty 
frustrated. I want to be abje to follow through. 

Fred felt that in his life too many things were getting out of control. His desire to 
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unttersund fche s)FS««m f rom tiie aiHEJi^or gatw ^titiw^ 4ai%iHe«, 

tiw assembler ami i^, sewmnd to expes^ he ^UbiiJ^iMiU^^i^p^ A 

assoctaled with Frustrcttons at hnm iiieoin|>bt« wi«s tfcerr kito^bB#e nf other tiiltip:. 
People W4|ited their eon^lm^ to h»we a trainfmBflRlf l#4. «^liftr ^f^H^s Ni their life do 
.not. . ■ , . '..^ 

Politics 

Fred's relationship with his computet;, a gi&«pyi^:4|H«^ has become 

as important as the cou^uter itself ("I donH warn ite'bi»ti«d( of ^writttHmdoing^ii want 
to be able to see the whole thii% in my mind.") is hoawi^ invest«d with a desire for a 
kind of personal control and a persomi relationship with kito>wle#» tfcat (»n be |»s»ed on 
to his children. Although advertisements for personal eomputers have stressed that they 
are an investment in your child's education — that computers t»vepr«^ams tl»t can teach 
algebras, physics, the coniugation of irregular French veria — Fr«i,(il» other hobbyists I 
spoke with, donH talk about the importance of giving their efaildren a competitive 
advantage in French, but d" a coaipeliiive advanUge 4n "tfeet «w|p^j^," Most hobbyists 
feel that the slakes are hqjh. They believe tbate»Biiiie|$wUI«|fi^^litics, economics, 
and everyday life inthe 21$t century. .Owmfig>«,fpee o{,H|Yai{d*M^>l>^''H>^^ technical 
n^stery over a piece of it is owning a little bit of eontn^ over the Ciiture. 
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Larry, a member of Fred's computer club is findins that his computer offers him 
a way to challenge the school's judgments of his child's abilities. A year before 1 met him 
Larry had bought an Apple computer for small busiMss use and ended up bringing it home 
so he could spend more time programming and let his kids play with it. His twelve year 
old son Joe, had been judged "backward" by his teachers through six years of schooling. 
His math scores were low; he didn't read. But Joe picked up the manual for the Apple, 
taught himself how to use the game packages, and then taught himself how to program in 
BASIC in order to write his own games. In three weeks Joe was writing games that 
demanded the use of equations and a knowledge of geometry that his teachers claimed he 
didn't have. Larry feels that he has been intimidated by (he school's evaluation of his son: 
"All these years they told me he was backward, so I believed he was backward. Now 1 
think that he just wasn't interested And then, maybe ever^ody treated him like he was 
stupid. 1 am not going to sit still for it any more." 

Larry is starting to demand more from his son's teachers. He shares with Fred 
an optimism about what computers will mean for politics because "people will get used to 
understanding things, of being in control of things and they will demand more." Other 
hobbyists 1 spoke with share this optimism, but what they mostly have in common is a 
style of talking about computers and politics. Their conversation on the subject is not 
about what happens when computers are used by government agencies, or about privacy, or 
about simulations for planning. Their associations are more metaphorieaL For them, the 
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computer provides a piMx to pl^y vvitfa a^ kmi ^fc Mtin^i^wftite '^^^ ^m^ <tf«n't feel is 
possible in other areas of Itfe. knges <4 omap9lsi6mdivnmfmmmy-tm6 ti "kftovHRg^ hew 
it works" were assockted with a ictorf ctf #oitiiet %iit)l«v« rt^itism of fowvr could he 
tTatnparent, where work >MBald fscUitate a^di Mri iHlMtt^ 
decentraliz»i |K>wer %^iM Colbw <««M 4iee«tt«t^i^ 

For many hehhyists with when 1 S|m4w^ tlie ni»tieiis}^ with their home 
computer carries lonfi^slor a belter »ad &iaiflH»ti^4ii aMmore ^ans|»afr4mt socieiy. 
CoEvoktion Quarterly, Mother £acth Hm»i» RmtMrft llhitkik mti i¥*» mMiazifM» He 
together on hobbyists' oefft^labies. SmwII oei^NitaiV! bwceew thv ¥«e«fr of^heiies of 
l»iilding cottage industries that w^ attew (he hoiNqmit to work e«A of liis heme, have 
mere personal autonomy, noi have io punch » Umr ^ae^*"^^ *U» io «p«nd more time 
with his family <tnd out of doors. 

Some see pers<M9«al computers «s i ntM^mp m the eeetogy movement: 
decentralized tochaetegy wttt mean less waste. Seine see p»«9iHi^oeii^Nrt«r«»sft way for 
individuals to assert greater control over tJheir ehfUren's e^tettieii^^ beit^vitit that 
computerized curricuk will soon orfer children ^fin- ^AiK^tiees at 4«M ihan can be 
offered in today's sclwols. Smne see person^ cM^ntters i» if l»(h ie^ a fi»w p^illsm: 
pe^rsonal computer networks will allow citizen te httndiefether te iifvd mail, run 
decentralized schools, inferiMtkn resources, Mid ieealigevernnefils. 
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Many of the computer hobbyists i have interviewed talk about the computers in 
their livingrooms as windows onto a future where relationships with technology will be 
more direct, where people will understand how thirds work, and where dependence on big 
gov«Tnment, big corporations, and big machines will end. And they represent the politics 
of this computer-rich future hy generalizing from their special relationships to the 
technology, a relationship characterized by simplKiity and a s^e of control. 

Alientation 

A final issue, closely related to personal con^utatioA as political metaphor, is the 
issue of computation and alienation. Most people express only smalt parts of themselves in 
their work which is often repetitive ami in which they may feel that they function as 
machines. This very widespread and very unhappy work situation is shared by the 
computer programmer who may experience it in a particubrly sharp form. The programmer 
is typically in a situation where he or she is in touch with only a very small part of the 
problem that is being worked on. increasingly, programmers work in large teams where 
each individual may have very little sense of the whole, of how it all fits together.(8) And 
an operating system written by someone else, perhaps so complicated that it is not fully 
understood by any one person at all, stands between the programmer and the machine. 
Hannah worked as a programming consultant for Urge business systems for ten years 
before starting her own consulting company through which she free lances her services to 
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Other computer hobbyists. To her, nothii^ w«s nrnv ^^essi^ than working on a tiny 

piece of a> ^obtem, often "not even kaowUi« wbtt the #lwi»f ro M w» w«." Por Hannah, 

concerned about conservation, hoakh, ee^y, tlMKv w««««omoiiMit 'HMke^hy" aliottt the 

"lack of balance" in her mental tiCe. ^ liked wofl^ with emnprtwrs U Horn* bvcvuM" 

she has mere control of h«r life: ^locan^work on it wih hot ^Mttyv ^ «an4o 1* ^*li^ 

she wants. Btrt she says that whai is most impoitaM isi tftat 1 «Mi HaaU^ ttUnk about a 

whole problem. I used to fe^ that I wa» ^ty # iw i ilMdy elti% ewfcpifter la'Pff am." 

Many other hobbyists 1 spoke with shared Hannah's experience as programmers or as 

"team" engineers and shared her concern with u^ersUndii^ "whotes." Tlw experience Of 

proeramming in svxh rmoik group n»y sensitise |^o^t« tllt^i^oWMki of Mfnitive 

alienation. The image of "balance" caim up oftMu ISirl, f^ oiaw^ » hanlw^ffe onpmef 

in a microprocessor firn^ had a bt to say about his mental ee»^y« 

In the first hM of an engiiwerri^ pM>ieoirt(w!» ts literiA^ nothing comity 
together, and that's especially when I fii^ ll»t I n^d to go home and put 
somethii^ t^ether; m^o ^t^gtett lam^ and^s*t«(R, IHw^hit one on thie 
living room tablc.„But then towards the mHAe of tlw proiect, things start 
to piM logethf^ on the job. f^ ^M^hii#f«»rf)6it<iii|'elas» «i«d I 1^^^ 
want to come home and watch TV. 

If you never gel to finish things at work, if your job is basically making 
little pieces and its somebody elses j<^ (o fit ihiifll into a whole, th#n 
working with the computer at home shoiM be in the service of getting it 
aU together: doing the whole b«il# upaf rowis iM^^i»#' e^e to f ihiiiked 
product. That would make you feel in balance. 

You know, when I was working on ray masters thesis, I Wij alio a 
eiKtodian for a seve» room i^Ftme«t5btttl#ngi ««e¥en tt«tio b^ild^wfi 
And, it was very nice that we came h«me frwn tto library and had to 
ham^r naUs into boarife. 
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When I spoke to Karl he was at a point at work where "everything seems 

pretty disconnected." That is, if he didn't have his computeri it wouU have been "glass 

cutting time." Karl was thinking about work with his home computer as a corrective to 

fragmentation on the job. He was trying to get some complex and inlercoAiiected 

hardware working on his home system. 

I'm starting out with a bunch of microprocessors replacing simple 
interface hardware for keyboards and an intelligent keyboard and 
separately intelligent CBT display and third {accessor doing computation, 
a fourth processor tying everything together and that type of thing^At 
work now I absolutely can't tell what belongs with that, so 1 guess that's 
the reason I've been mapping out hardware for multiprocessor chips when 
in fact I could probably get away with five dolUrs worth of chips and 
keep doing what I'm doing. So, I guess you would say that my choice of 
projects is not always rational. 

For Karl, using hobbies for "balance" meant a sometimes "irrational" choice of 
projects but he seemed confident about his ability to understand and organise a whole 
system. For other people I interviewed, having the chance to try out "whole projects" at 
home, having the chance to work on complex problems on their home systems, was a chance 
to test capabilities of which they were less confident and about which their jobs gave 
them no good feelings: "With my computer at home I do everything..! see my whole self, 
all of my kinds of thinking in the programs I write J never got to see all of my kinds of 
thinking on the job." For them, having a computer at home meant thinking experiences 
where they could learn what their capacities were, where they had a chance to try things 
out. Programmers have watched (for those who are too young, the story of the process 
remains alive in the collective mythology of the shop) their opportunities to exercise their 
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skilt as » wHol« activH)r b»«iif t*k«i»^ iway. They hav* waidHHl their work being 
roytinized, being pareetted out into the weii defined inodvies that imke up tlie tasks of the 
structured fr defammng team; Tl»$ Kved «l^tft»iMc#' !€'%• frtrtnmm^n 

ptrticfi^rty "sensitive to thefart^zaiieii of bto#le^'tR# t« #iraftinatton'ft«(ii'i seMc 
of wholeness in work. And they bring this sensitivity t^'^dNrariityrlH^fb^:^^ ^^ 
noti 4h«y'conscio4isty«h«# U In mti^''w4i«rih«f'Mii|ttl^liliNr^^l^^ their 

r«lati«ftshi)>s with'«ofn|M^rtiOii at honii^ofteffs^gi^ri^iMi^liM^i^^ with 

what is exciting about the comber »# for a lost ^iM»'M*tORiN^' «vir a whole process. 
Most people tlo net wofk in jobv that have as eleai%^^irtiiutele#W i^'riibentla myth of a 
"golden age." But most people feei that thcw worl^idMir Imi attJUnt 'them full expression 
and that there was a time when things were diffcfent. It is easy t« identify with the 
programmer/hobbyist: one feels in touch with peoj^ Uving a particularly charged 
reationship to the experience of job routinizatioo and whft have a powerful material in 
hand for concretizing fanUsies of hew things might have been different and how they 
nught be different once again. 



In this essay i have bracketed the question of how the world might change 
because of instrumental uses of compulation in order to focus on how people are changing 
because of essentially non-instrumental uses of computation. 
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In studying the hobbyist experience I have found people, largely people with 
technical backgrounds, in intense involvements with machines. Not surprisingly, given the 
low proportion of women in the technical professions, most of them were men. Most of 
the people I met have long histories with hobbies involving other technical objects: with 
cameras, radios, with model building of all sorts. And many, having passed through other 
hobbies, came to see their relationship with the computer as being special. Their 
relationships with compulation became involved with their feelings about politics, education, 
and about themselves. They describe their work, or rather their leisure with the 
computer as different than what they have done before with other hobbies. They describe 
it as an involvement with greater personal consequence. 

Some of that sense of consequence comes from an historical moment: the hobby 
is seen as signifying a place in the "avant garde." Although in some circles to be called a 
"computer person" is to be addressed with a term of derision, the hobbyist lends to 
experience his identification with the computer with pride. And some of the sense of 
consequence comes from the fact that many hobbyists are using their hobby to experience 
an individualistic and independent relationship with computation that is mylhologized as 
belonging to a now-past golden age of the programmer. But most of the sense of 
consequence comes from the holding power and intensity of the time spent with the 
computer. What is there about these people and these machines that makes possible 
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reUuonshtps of such power and comf>l«xky? 

For me, ihe relationships that hobbyists Tom with^Mftrh«Mie coMputers can be 
partially captureii with a tnet^fcor o( the "r^uF »Nf ^ ^'faiM^ df ih» mwkmm. The 
"iMttd" of the comber is ^t tide of eompaUtt^ thai n^^iiwir tMnfcint ih terms of high 
level programs, in this metaphor, r^itng t^ thrbiM^ ef^ tiie tMi^Milwr meMtr not ^ly 
working on hardware^ but abo, awi ifl#ed esp«dairj weilii( i#ll^]»op'aiRS in a w4y that 
is as cfose as possibte to tlie machim code, Itnit tsto-ny'iidMtnyp^silto to the core 
of the computer, its Central Processinc Ibtit. In ierMri^ il^ laHif^Mr 1 iwm found that 
the prototypical hobbyist is it^ms to get tfi«o a rt^iNii^imi^ tfat Ibdy (nther than 
the mind) of the machine, seeking to assert power aiid cMrtteilv #«» t^lioiiskvp wKh the 
computer, and to create safe worlds of transparent tmdersta^ing. in tryir^ to find 
concepts for thinking more clearly about what draws the l^byttt to ihb kind of 
relationship with the GPtl and about what its nwi^i^'ift^'ia, I fnid Ihfee tsswes 
parttctdariy salient. I think moreo»erv that aUteuii^ Fl l^W ii itii e^^Wa il#* m ieiins of 
coMp^lters and people, these issues open out to liior# 0wi^r# MdirstaiiNKmr of the 
si^jective side (Mother teclH^Ogies as w^H. 

The first issue goes back to the qoestt^ #ecMttt^ Tlb^^^ist e^i^abs of 
a work sitottion where he or she Offers from ^r^^e^M^t^^ pri^^eWniHiiN^ii^irtes. 
Bureaucracies stand l^tween the hobbyist antf the c<M#MIHr, a bi#iMtter«cy t^i scfa^kdes 
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the coni|>u(try il»l decides U|i m aid d»wa immf^ tiMt ^i[p»K^«ii»st^ i(^ si^CW«r¥ 

design and decides on priorities and on procedures for access to ii; Atwork^ lirhfw 
something goes wrong with the syslem, it is usually the fault of an intermediary person, 
one of the many "soii||l|o# «lsif " *^^^ QtM may be lhe fauU of 

a technical intermed|iry^ fine «f the many^|tmeet^in ifce «o^MiePJS|niefli thai meifttie 
betweefi the u$er and^the It^e mitf^e: a em^f^ mmUMft^^r^Mtt dpereting systeirs, 
some<>ne eUe's program. ^At honw wfisn the MMs^t work^ dirlMt^ Viiih the CeMrd 
Prpcessiflg UiiiA^ a>ey we alUloae wH^ the copp^i^.ift foi^Nl* j|M ^fe^fc control «f th« 
i^fihiH4%^^yf^t. And ;iMlke# ^ea^ihiM <••« likw m tlMis#lli»4i««l*l heme it simple 
because it # ,j«s> beiAiee^ th^n a^ 4|f b»ri| mi^ifm Th^mmkwAUr their ewti^gt. 

When a FORTRAN program ^cotmpittd-MMl rufi«4ltf events in the Machine ate 
Tar from being in one to one correspondence with the steps of code written by the 
programmer^ T^ f^<ismi^»ense of atw^ys betng in aa italifect reiatioiiship to what one 
H dcHng i$ f iMrihtr exa^ecbaited >«^)en the e9i^ifie4^€od» is rati ky m ^»p»f atleg sysfem 
which aUecates memery, me^atee ceitf roi of peripheral ^^nees, and even interleaves the 
program with otAer pio&»Ni^ At home the bebbyMt fedi ite immediate iwicfe wiifc «he ' 
essential machi#)e:i inetMhtiand neene standi m an ^erm^iatieirelei T^is relai^eiii^ is 
often eiNtomiieid- by Ahe p«s(fty ity <«( lollewingfreg«ams^epiby<step as their ffMftraeticrrii 
passs thpotieh ](herCei^it Pra^sstng 4^t, is^ei^nf rihit «Mtiid b# impessMile en 1l^ 
large* syst^mt 'nMyi»nd<K4hisApl^caUy,:by maldit th»|^^ 
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Whfeft iW prelaw is setwl*<aHjfj iRsiFye^en ir^ msitvit^m; pp^rraimnefs can 
eAvisioA iiw ctranges in su$e of Ute whokr>s^c«iifM:|i^'|»i^liced %y spmHe ic^tms of 
the CPU. AutJ if ifeey sttspwt th»t itvr Nq[[ »$ iiP liir'^#wwi*f^tiw^ e»ii' pull otrt an 
os€iiloscope and see w4i«th»r the CMl is i^nsrwfiti tt^ i^ic^ iw i^^ a griven 

instruction. They can figuieoM where the s^a^shwiM^lw'g^i^ they can c^^ their 
own evidence for what is gomf wrong, trap an* f i» tISr l%ih«Mt^Ves; Agwfl «y afain in 
my interviewing I heard aliMVBt the pi^$or« of 4ih«(j^*-* <rf^ Iw^: in «^h meters and 
scopes and tracking it down." The procedure exhilarates. Vt^lh every siKs<»ssfiJly tracked 
bug comes an affirmatbn of power o^n- tto raadiirw. 

The issue of control was often ex|^iei% reeei^ied' hy* the^ hohbyists I 
inieryiew«d. But they l»:k^ a ia^aage for tamini^ ttfe«$ec«idii«»t» whtc^^hi^i to do with 
a notion rd"erred to as "synt<micity'' witWn the p»|(«beMi^*e. inAlioni S^orncity 
implies that we should look for "body to body" id*ntific*^NM> at wo^ in powerful 
relationships with technology: the body of the persowand the4>«dy of theilftdMn#. This 
approach would try to understand the power ^nAdnntft^ifeafe in terms of peoples' 
ability to identify with what is happening inside of tl»mmhiim Tl»CPli<rf the hobbyist 
compyter lends itself to {Mwsonai identificatiwai ThieiaetioR^tof tirandferring ^fhai it 
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conceptually almost a physical object, a byte of information from one physical pUcc (a 
register) to another is very close to concrete ai>d familiar human actions. Working in 
machine language means working with a model of the com{>Mter a!$ having registers that 
contain certain information that needs to get moved around from place to place. It is 
possible to imagine the registers, to project oneself into the physical situation of moving 
things from one to another. The metaphor is concrete and spatial. You can imagine f l^idiog 
them, feeling them, doing something very simple? to them, and passing on. For many pf the 
people that I met in the hobbyist culture, getting into this kind of identification feels $^fe. 
It makes the machine feet real. 

There is a third issue raised by the hobbyists' relationship to the CPU. It is an 
aesthetic one. The generation of hobby computers that was born in the 1970s are very 
primitive machines. The hobbyist thinks of much about them as "klugey," a computerists 
way of saying that one is dealing with a compromise, a collection of patches whpse 
structure has been dictated by arbitrary corporate decisions, by economic necessities. The 
corner of the hobbyist machine that seems to them to have the greatest "intellectual 
integrity," that distills what thoy feel to be a tradition of some of the best ideas in 
computer science, that comes closest to being "clean," is the CPU. And so it is natural for 
the hobbyist to seek the closest possible contact with it. For a culture in which there is 
a widely shared aesthetic of simplicity, intelligibilily, control, and trasparency, getting into 
the "guts" of the machine and working in machine code seems the best way to use the 
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■« , lie "« 
f «fo«M Yiice t«c«wtf math a |^r&o«Nrl reflictfve «» wiNit f T«HM«i. As 4n 
«tfcii«gna^er F tts« fAUrvkws »«[ «ifs«rva(k«^«i^r^i^ who pe«^*s Uvts to 

(bir^top a syMpatli«tk mclerslsii^i^ of k^ die wsoili iilad iiiitR 1 isfce this 

experiefice and try to (ftstii from it those «ini«ew^^iM'«fiKTiMaleeite^ the p««fio t 

bave b«er) slikiying mt«lt|pile mi w^mH^dmMkem. 'Jlm'^kiSk^m'llmimmmwi- sr« 
excited, enthusiastic, ssifsfwd witH wfatt tiifry «m ira^ «lii» itfw^ ffiHcMoos. k soems 
appropriate to report this enlht^ksi!) and to try to i^tiife a stifs« of ^ ple»swes and 
satisfactions that these indlvidtiais are gettb^ fr«^ fineM dtowoliqpAill^ "^liow »^i«w»ied*' 
relationships with their computers, from "uridvrs^fti^is^ iiiawlifne sfstems f ro^^ the 
"bottom up," and from feeUng satisTied tiial they lii^V^^ f<Mlid wsilek of ti^^p»rency 
and order for thrnicrog ahotit the kind of world ti«^ w^m^ Ifee (» ^ii% i^ liH «h«pe is a 
darker side to the ptcture. Will these individtnJ satklwetniits <wf pei^sonad eoRipotation 
(which seem to derive sowe of tteir power from tte iwa ^te* «tt^ «ife «i t^st in part 
responsive to political dissatisfactions} take the individ«^ twa^ fwtm eoiictWo ^tics? 
People will not charge unresponsive pontical systems or iniottlie^^ 4mimmi work 
environments by building machines that are responsive, fun, and iKtolleeiufl^y ehdk^ii^. 
It would certainly be inappropriate to rejoice at the ^i$lk and hwiaittstic relationships 
that personal computers offer if it turns out th»t v4ie« wtie^ei^ 0»y re^me religion 
as an opiate of the masses. 
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NOTES 



1. I use the word "hobbyist" in this essay to denote someone who owns a personal home 
computer, whether or not that compMter was built from a kit. The term is problematic. 
"Personal coraputerist" might be more accurate but seemed to me to be even more 
awkward. 

2. The statistical results of my survey certainly support the idea that today's satisfied 
personal computer consumer has technical training, and/or inclinations. Eighty-three 
percent of those polled had' majored in some scientific or mathematical field in college, and 
most of thorn (60'/.) actually made their living from some kind of work in the computer 
industry: buildinn computers, selling ih^, servicing the«, or programming them. Twenty- 
eight percent of the respondents had majored spetiifjcally in mathematics or computer 
science. Thirty-eight pprceni of them had done some graduate work in a scientific or 
technical field. For over a third of the hobbyists surveyed, when it comes to computers, 
they have ihe inclination rather than the training: 35/. claim that everything they know 
about computers is self taught. 

3. The CAME OF LIFE refers to a popular class of computer demonstrations. Their name 
refers to an analogy with an evolutionary image of the emergence ©f the complexity and 
variety of living organisms from very simple origins, fn these demonstrations 
transformation rules are applied repeatedly to patterns of objects on a checkerboard. 
Conway's ingenuity consisted of finding classes of simple transformations that would give 
rise to surprising, complex, and varied effects. The popularity of the game springs from 
many sources: the biological referent fascinates as does the interplay between simplicity 
and complexity. People describe a thrill from getting genuinely surprising results from the 
application of simple rules. Its particular popularity among hobbyists also reflects 
something about the kind and level of programming required to run the game on a small 
computer. It is beyond (he stage of routine programming, but not too far beyond. The 
main problem in programming ihe CAME OF LIFE is speed. The faster it can run, the 
more dramatic the effect. Having it run at an aesthetically satisfying speed on a small 
computer rcqurcs ingenuity. And this ingenuity has immediate, visible consequences. 

4. Sherry Turkic, "Computer as Rorschach," Society/Transaction (January-February 1930). 



38 



5. See for example, Hillary PuH»m, "Minrfs an* NMmtt," in kUm Ross AM«rson (Ed.), 
Miftds and Machines (Ene)e«i«ood CUffs, fU.: Preniko Hatt, 19641 

6. For Michael, it was lus style of programmine that ted bm to td«ii(i(y with what for him 
was a computer "subcullure," that of the hacker. His j^roc^ss of ideAtifteatioA seemed 
analogous to that of a creative independent virtuoso who rte^fiii»s his peers not by the 
"job" they do nor by their academic credentials, but beeause they slbre his seme of the 
personal imporCance, the urgency of creating in the mediwR in v*teh they work. Many 
hackers have dropped out of academe programs in e««|»tt*r seitiiiff, Wi fl^dt^ ^* devote 
themselves etclisively tt^^d«ipii«rs. Jlilfd neeli^ ««: * f<»riiigt'^|^ nof on a sfH^cific 
roseafch agenda, the cokereiley of B^ hitket tiiliiiilili^f with, 
the "s«Ajective coroiMitetf thit 1s, with^^ se^WWk^ »1^tti|Miiil»ift»i aesthetic, and 
from a relationship with programimng that may bt <^ifti^l«f ixfi iis devoiioii to it as a 
thing in itself. In university settii^ all over llw e«»Mryt.wiH»f# hM:kt«s ajro^ften the 
"master programmers'* 6f %rj|f6 c»m||p«Cer operi^^r^fi^^ a^^ seieptists 
complain that the hacltert are^ akiwijw '*impr«»vii»t liy*'^«li^H^i^i|^it »«## eltf^nt 
ac^rdlng to their aesthetic, iMt also ittdre^^ecitt^^^ 

7. Among the hobbyists I surveyed, preferfrwws 11^ Hfe Mw^ 

were sirikingly^ associated with what people saw ai m^^^i^iB« ^ut vi^rking with 
computefs. For example, Forty percent of those wW(j'i^W^fip^»siei^ Ui^siuiage wrote 
about an "afftciive" issue as llw source of theiii' «^f^e«iei^l Amomg ih^ who preferred 
to work in higher level languages on thet^'^Riiiie eirtnft^ls 'ill^ ■a«(i>ASCAi^ IQ% 

wrote about an affective issue. But nearly eighty per cent wro# lli^l what 1 Klve called 
"cognitive pUy" (problem solving, puule solvit^.) 

8. See Phifip Kraft, Programmers and" Managers ; Thg Routtnization of. Computer 
Preeramnwng in the United States (New Yo^k: Spriiigf r^^^^rNs^ IfTf): 



